Abstract. The interconnection of power grid infrastructure is a priority area for the construction of the B&R, which plays an important role in achieving optimal allocation of energy resources and deepening regional economic cooperation. Based on an analysis of the status, future development trend and challenges of power grid interconnection in the B&R area, the basic principles and overall strategy for promoting transnational power grid interconnection in the B&R is proposed.
Introduction
Interconnection of power grid infrastructure is a priority area for the construction of "One Belt and One Road", and is also an important part of the "five-way" construction (policy communication, facility connectivity, trade flow, financial financing, and people-to-people links). The country's power infrastructure construction along the "One Belt and One Road" is relatively backward, and the rigid demand for construction and transformation is very large. At the same time, the energy resources of natural resources such as hydropower, wind energy, solar energy, and other clean energy sources such as coal and fossil fuels are different, and the distribution of resources and loads is relatively uneven. This provides good conditions for transnational power transmission and energy interoperability. It is of great importance to optimize the allocation of energy resources along the route and deepen regional economic cooperation. In recent years, China's UHV, flexible HVDC and other power grid technologies have developed rapidly and have the full industrial chain competitiveness of planning and design, engineering construction, equipment manufacturing, and operation management. Many Chinese power companies have been plowing for many years along the "Belt and Road" countries. In order to expand the surrounding electricity market and promote the "Belt and Road" interconnection and interoperability has laid a good foundation. Promoting the "Belt and Road" grid interconnection and cross-border transmission channel construction is of great significance in optimizing the global energy governance structure, realizing complementary advantages and mutually beneficial cooperation with the countries along the route, assisting regional economic integration, and building a human destiny community.
Analysis of Current Status of Grid Interconnection in the B&R Area

Status and Features
The interconnection of multinational power grids along the "One Belt and One Road" has begun to take shape. By the end of 2015, 50 countries in 64 core countries along the "Belt and Road" had transnational transmission lines, and transnational power trade with neighboring countries. Countries without transnational transmission lines only there are 14. It can be seen that the interconnection and interoperability of the power grid has a certain basis in the "One Belt and One Road" area, and the necessity and huge benefits of the interconnection of multinational power grids have become a consensus.
However, as a whole, the overall connectivity of the grid along the "Belt and Road" grid is small and the voltage level is low. In 2015, the "Belt and Road" cross-border transaction volume was approximately 130 billion kilowatt-hours, and the proportion of electricity consumed was approximately 3.1%, slightly lower than the world average (3.6%), as shown in Table 1 . Relative to the regions with high degree of interconnected power grids such as the European Union and North America, there is great potential for the development of transnational networking along the region. In view of the fact that transnational power grids have certain political sensitivities and high coordination costs, the interconnection and interoperability of power grids in various regions along the line are not balanced. Countries that have close diplomatic relations, have a certain historical and diplomatic origin, or have a greater influence on regional cooperation organizations have a higher degree of interconnection and interoperability. Judging from the proportion of electricity consumed in power trade, Central and Eastern Europe and Central Asia accounted for 7.8% and 2.6%, respectively, in West Asia, Southeast Asia and South Asia, 1.8%, 1.5% and 1.4% respectively, as shown in Table 1 . The reasons for the development of multinational power grids in Central and Eastern Europe lie in the historically tighter relationship between Central and Eastern Europe, and some countries in Central and Eastern Europe, as part of the EU, have actively participated in the EU's unified energy market construction. The reason why Central Asia's multinational power grid is more developed is that the interconnection of power grids in the Soviet Union was relatively good. After the disintegration of the Soviet Union, the Central Asian Regional Economic Cooperation Organization still actively promoted multinational power grid construction in Central Asia. The political instability in some countries in the West Asia region and the unstable relations between India and Pakistan in South Asia have delayed the construction of multinational power grids.
Grid Interconnection Mode
There are great differences in the purpose and role of cross-border power grid interconnection. The voltage levels of transnational lines are diversified and there is no unified model. At present, transnational transmission lines along the "One Belt and One Road" are roughly divided into four types.
The first category is the transnational consumption of energy bases. In view of the small scale of electricity demand in some countries along the "One Belt and One Road," new large-scale power generation projects sometimes need to be adopted across borders. For example, the Greater Mekong River is a border river between Myanmar, Laos, and Thailand, and several hydropower stations have achieved international absorption. The second category is the regional unified power grid construction. Regional international organizations aim to consolidate energy security and reduce electricity prices by building a unified electricity market, such as the regional grid interconnection project promoted by the European Union and the Central Asian Regional Economic Cooperation Organization. The third category is the adjustment of surplus in the neighboring countries. There is a price difference between the two countries and there is a strong complementarity. Transnational power transmission has economic benefits. For example, India and Nepal are connected by transmission lines. In winter, India exports electricity to Nepal. In summer, India imports electricity from Nepal.
The fourth category is transnational power supply in the border areas. Some of the border areas are far away from the national power grid and closer to the neighboring country's power grids, resulting in the need for multinational power grid interconnection. For example, two 12 kV AC port transmission lines were built between China and Kyrgyzstan.
Grid Interconnection Development Trend in the B&R Area
First, with the rapid growth of electricity demand, cross-border interconnection among countries along the route will become more common. According to the IEA forecast [6] , the "Belt and Road" power demand will grow at an average annual rate of 3.2% over the next 25 years, which is the fastest growing region in the world. See Table 2 . The scale of grid investment along the "Belt and Road" grid is 2.58 trillion U.S. dollars, accounting for 42% of the global electricity investment. Among them, South Asia Power Grid has the largest investment of 1.11 trillion U.S. dollars, followed by Southeast Asia, Central and Eastern Europe, Central Asia, and the Middle East. See Table 3 . With the expansion of the scale of power demand and the improvement of power infrastructure, the role of multinational power grids in optimizing resource allocation in a wide range will become more prominent. Second, driven by the transformation of green cleanliness, the transnational power transmission of large-scale energy bases along the line is more realistic. Accelerating the development of clean energy has become a priority for energy strategy development in countries along the route. For example, the Russian energy strategy plan proposes that clean energy will account for 36.5% by 2030, and Egypt's Ministry of Electricity plans to add 51.7 GW of electricity before 2030, among which 25 GW comes from new energy sources. . In the next 25 years, the "One Belt and One Road" new renewable energy power generation investment will be 37% more than fossil energy. [6] The trend of low-carbon cleanliness will promote more large-scale hydropower projects along the route to choose to transnationally send, and promote new energy generation at a greater level. Within range.
Third, from the perspective of development timing, the power development plans of countries along the route in the short term will continue to focus on strengthening the construction of domestic power grids, supplemented by multinational power grid construction. Most of the countries along the route are in the mid to late stage of power industrialization. The power infrastructure is still not perfect, and even the basic industrial power demand is not yet satisfactory. In the short term, the direction of power planning in all countries is still to strengthen the construction of domestic power grids, supplemented by the construction of transnational transmission lines to introduce surplus power from neighboring countries.
Fourth, regional international organizations will become the main force in promoting cross-border interconnection. The integration of regional economic cooperation organizations such as the Eurasian Economic Union, ASEAN, and GCC continues to deepen. The role of GEIDCO, the GCC Electricity Council, the North African Electric Power Pool and other international organizations has become increasingly prominent. In particular, GEIDCO has become a global cleaner. The important forces of energy development and power interconnection will effectively promote the process of interconnection and interoperability of power grid infrastructure.
Summary
Multinational power grid interconnection is an important component of the "Belt and Road" infrastructure interconnection and interoperability. It is also an important embodiment of the global energy Internet. The interconnection of the power grid represents the future trend of global energy development. We believe that in the near future, we will be able to build the "Power Silk Road" on the Eurasian continent with interconnection, interoperability, standard certification, power trading, and capital.
